A\
QS DA FA

Critical Agricultural Research and ExAgseSS men t Of S p en t
Hemp Biomass as a
Feed for lactating
dairy cows

Agung Irawan, Gracia Puerto-Hernandez,
Carolyn Pearce, Julia N. Eng, Mariangel A.

Torres, Benjamin Grismer, Serkan Ates, Jenifer
Cruickshank, Juliana Ranches, Massimo Bionaz

I COUNCIL




By-product

:

Hemp stubble

‘ LR ,
Seed/Grain

Extraction

v
Essential compounds
Full-spectrum oils
THC-free oil
Terpenes
Cannabidiol (CBD)
' > Other cannabinoids
By-product 1
} By-product

&2 -t [

Hempseed cakeimeal Spent hemp biomass

-
ol ) 4

Feed ingredients for livestock



i 4 e
- g

Compone SHB Alfalfa
nt

Protein 19.2 20.8
Bhcae oo NDF 234 369
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“[...] we treat products containing cannabis or cannabis-
derived compounds as we do any other FDA-regulated

products [...] because both CBD and THC are active » m
ingredients in FDA-approved drugs [...]. Under the FD&C Act, I - t/f _A
it’s illegal to introduce drug ingredients like these into the i e

food supply, or to market them as dietary supplements.”



Nutrient composition

Component Unit SHB Alfailfa

meal
Dry Matter %6 89.6 90.9
Crude protein % DM 19.2 20.8
Soluble Protein % CP 28.0 31.0

Acid Detergent Fiber % DM 17.6 30.8
Neutral Detergent Fiber % DM  23.4 36.9
Non-Fiber Carbohydrate % DM 37.7 30.3
Crude fat % DM 7.5 1.6

Metabolizable Energy Mcal’kg 2.67 2.39

Net Energy for Lactation Mcal’kg |.59 1.36

No pesticides, mycotoxins, terpenes, and heavy metals

@o. Columbia Hemp

Trading Company
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Dry matter intake & Milk production
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Feed efficiency (dairy efficiency)
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No effect on milk protein and lactose but decrease butterfat

No higher feed efficiency = long term?



Fat g/d
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Metabolism
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Inflammation ane oxidative stress
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Urine production and N metabolism
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Cannabineids in milk

4 days of withdrawal sufficient to

Cannabinoids (ng/mL)

10000 eliminate cannabinoids
e CIR
®
8000_ ® HEMP c 18-
§ o Transfer to milk
6000 - g CBD = 0.41%
§ THC =0.19%
4000— 5 | Others = <0.10%
2 0 O 0 — : Zor?;) total ?:gnabini?izos in m?I()Ifo o
® é » 3.36 ng/mL->3 cups milk>2.1 ug THC/kg BW
28d 3d 28d

Tolerable Dose Intake
EU - 0.4 ung THC/kg BW
AuNZ - 6.0 ug THC/kg BW




Cannabinoids (ng/imL)
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Summary and Conclusions

Animal performance and health:

U palatability

U feed intake > what about long term?

M milk production and might be long term higher efficiency?

Some effect on metabolism = maybe effect on rumen microbiota?

Slight inflammation = no liver damages

Decreased liver clearance = issues for drugs use?

Cannabinoid residuals in milk:

- Present during intervention = likely not an issue for human consumption

- Clearance of cannabinoids is fast (4 days)
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